Binge ethanol exposure decreases neurogenesis in adult rat hippocampus.
Alcoholism is associated with cognitive deficits and loss of brain mass. Recent studies have indicated that neural progenitor cells proliferate throughout life forming neurons, astrocytes, and oligodendrocytes. The dentate gyrus is one neurogenic region of the adult brain containing neural progenitor cells. To determine if binge ethanol (EtOH) exposure alters neural progenitor cell proliferation and survival, bromodeoxyuridine was administered to adult male rats following an acute or chronic binge exposure paradigm. For an acute binge, rats were gavaged with a 5 g/kg dose of EtOH or vehicle, administered bromodeoxyuridine, and killed either 5 h or 28 days after EtOH treatment. In a 4-day, chronic-binge paradigm, rats were infused with EtOH three times per day (mean dose 9.3 g/kg/day) or isocaloric control diet. Rats were given bromodeoxyuridine once a day for the 4 days of chronic binge treatment, then perfused either immediately following the last dose of EtOH or 28 days later. In both EtOH treatment groups, binge EtOH decreased neural progenitor cell proliferation. Following the chronic four-day binge, neural progenitor cell survival was decreased. These studies are the first to show EtOH inhibition of neural progenitor cell proliferation and survival in the adult, a possible new mechanism underlying alcoholic cognitive dysfunction.